INTRODUCTION {#sec1-1}
============

Syrian refugee children are without a doubt the group worst affected by the civil war in that country. The health systems of Turkey, Lebanon, Jordan, and other regional countries are working above capacity due to the daily growing numbers of Syrian refugees. Children under the age of 5 years are the age group with the highest death rates among the populations being forced to migrate.\[[@ref1][@ref2]\] Therefore, when providing health services for refugees, the pediatric age group (and particularly children under the age of five) need to be evaluated with particular care. Although it is not easy to erase the effects of the war, the Republic of Turkey is meeting the needs of Syrian refugee children inside and outside the refugee camps and also providing the highest level of health and education services.\[[@ref3]\]

Objectives {#sec2-1}
----------

The purpose of this study was to evaluate the health status of Syrian refugee children presenting to a tertiary hospital in Turkey.

MATERIALS AND METHODS {#sec1-2}
=====================

The medical files of Syrian refugee children (0--18 years) presenting to our hospital pediatric clinic between 1 and 30 November 2015, were investigated retrospectively. Age (months), sex (female, male), weight (kilograms) and weight percentile (%), height (cm) and height percentile (%), and head circumference (cm) in children aged under 36 months), body mass index (BMI) and BMI percentile, diagnosis code (ICD: International Statistical Classification of Diseases and Related Health Problems) and chronic diseases if applicable were recorded from the files. Laboratory tests recorded in the file system (complete blood count \[CBC\], iron, iron-binding capacity, ferritin, Vitamin B12, folic acid, magnesium, 25 hydroxyvitamin D, parathormone, tissue transglutaminase IgA and IgG) were evaluated.

The World Health Organization (WHO) growth curves were used in evaluating weight, height, head circumference, and BMI percentiles.\[[@ref4][@ref5]\] However, since there are no percentile curves for weight for children over 10-year-old among the WHO growth curves, the weight percentiles for children in that age group were assessed by comparison with weight percentile curves for Turkish children.\[[@ref6]\] The Waterlow classification was used to differentiate acute/chronic malnutrition in cases with weight below the third percentile.\[[@ref7]\] Based on that classification, subjects with height for age below 95% were regarded as having chronic malnutrition. The Gomez classification was also used to evaluate malnutrition.\[[@ref8]\] Under this classification, weight for age \>90% is regarded as normal, 75%--89% as mild malnutrition (1^st^ degree), 60%--74% as moderate malnutrition (2^nd^ degree), and \<60% as severe malnutrition (3^rd^ degree).

Reference intervals for our hospital laboratory were used in evaluating patients\' laboratory results. However, the hemoglobin for age scale was used to assess patients\' hemoglobin levels.\[[@ref9]\] If patients\' hemoglobin for age values were below the minimum threshold on the scale, those patients were regarded as anemic.

Statistical Package for the Social Sciences version 21 for Windows (IBM, Armonk, NY, USA) software was used for statistical analysis. Qualitative data were expressed as mean plus standard deviation (SD) and quantitative data as prevalence and percentage values.

Approval for the study was granted by the Adiyaman University Medical Faculty Biomedical Research Ethical Committee (No. 2016/3-2).

RESULTS {#sec1-3}
=======

One hundred four patients, 63 (60.6%) male and 41 (39.4%) female, with a mean age of 53.5 ± 49.6 (2--198) months were included in the study. In terms of age distribution, 32 (30.8%) patients were older than 60 months \[[Table 1](#T1){ref-type="table"}\].

###### 

Patients\' demographic data and body measurements

![](AJM-7-110-g001)

Examination of ICD codes revealed that only 9 (8.7%) had received routine pediatric examination diagnoses, the most common being acute infectious diseases (such as acute diarrhea and gastroenteritis, acute bronchitis and acute pharyngitis) \[[Table 2](#T2){ref-type="table"}\]. In the light of data from patients\' records, 87 (83.7%) patients had no chronic disease, while of the other 17 (16.3%); 7 (6.7%) were diagnosed with cerebral palsy, 5 (4.8%) with epilepsy, 4 (3.8%) with beta thalassemia major, and one patient each (1%) with diabetes mellitus, thalassemia carriage, and magnesium deficiency.

###### 

Distribution of diagnoses (with International Classification of Diseases codes) obtained from patients\' files

![](AJM-7-110-g002)

In terms of weight, height, BMI, and head circumferences, weight was below the third percentile in 20 (19.2%) patients, height in 33 (31.7%), BMI in 7 (6.7%) and head circumference in 2 (1.9%) \[[Figure 1](#F1){ref-type="fig"}\]. All 20 patients with weight below the third percentile had height for age values \<95% according to the Waterlow classification and were all therefore regarded as having chronic malnutrition. When the Gomez classification (weight for age) was applied, 9 (45%) of these patients were in the mild (1^st^ degree) malnutrition category, 8 (40%) in the moderate (2^nd^ degree) malnutrition category, and 3 (15%) in the severe (3^rd^ degree) malnutrition category.

![Percentile distributions of weight, height, bead circumference and body mass index](AJM-7-110-g003){#F1}

The 20 patients with a weight below the third percentile were also below the third percentile in terms of height. Chronic malnutrition was determined in 20 (60.7%) of the 33 cases in which we observed short stature, and this may account for that condition. Epilepsy was determined in a further 2 (6%) patients, magnesium deficiency in 1 (3%), iron deficiency in 1 (3%) and growth retardation in 1 (3%), and although these may not account for short stature they nevertheless provide scope for interpretation. However, no cause of short stature could be identified in the other 8 cases. Subjects below the third percentile in terms of weight, height, and BMI are shown in [Table 2](#T2){ref-type="table"}.

Examination of laboratory results showed that blood results were only available for some patients, not all \[[Table 3](#T3){ref-type="table"}\]. Anemia was one noteworthy finding based on the CBC results, being observed in 35 (50%) of the patients for whom such results were available. Iron deficiency was determined in 22 (62.8%) of the 35 patients with anemia and Vitamin B12 deficiency in 5 (14.2%). In addition, four patients had beta thalassemia major, and one was a thalassemia carriage. The cause of anemia was, therefore, uncertain in only 3 (8.5%) of the patients with anemia. Mean ferritin level in the patients with beta-thalassemia major was 617 ng/ml and all these patients used iron chelators.

###### 

Laboratory results obtained in the study
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DISCUSSION {#sec1-4}
==========

Turkey has admitted Syrian refugees since 2012, and a refugee camp has been established in our own province. According to United Nations High Commission for Refugees data for 2016, the number of Syrian refugees in countries neighboring to Syria is currently 4,840,555.\[[@ref10]\] The number of Syrian refugees in Turkey is known from official figures to be much larger than the number in other regional countries (total number 2,743,497 \[56.6%\]). According to official data, 54.2% of Syrian refugees in Turkey are below the age of 18, and 19.9% are below the age of five.\[[@ref11]\] The large number of refugees of childhood age means that even greater care must be directed toward them within the health system. According to a report by Escobio *et al*. 25% of refugees in the Balkan region presenting for medical assistance (considering adult and child patients together) were children aged under five.\[[@ref12]\] Although only Syrian refugee children were evaluated in our study, 69.2% of patients were children under 5-year-old. The health risks of patients aged under five must be anticipated in advance, and precautionary measures must be adopted accordingly.

Doocy *et al*. reported that Syrian refugees presenting to hospital did so due to respiratory tract diseases, fever, diarrhea, skin problems, and wounds.\[[@ref1]\] Beldjebel investigated the reasons for presentation to clinics by Syrian and Iraqi refugees living in Lebanon and reported that 90% of children presented due to infectious diseases, with gastrointestinal infections being the most common.\[[@ref13]\] Tahirbegolli *et al*. showed that respiratory system diseases were most common diagnosis of Syrian refugees (age between 7 and 34).\[[@ref14]\] In this study, and in agreement with the literature, acute infectious diseases were also the most common cause of presentation. It may be expected that refugees will affect the prevalence of diseases in the countries in which they settle, and studies have reported that the prevalence of diseases such as measles and cutaneous leishmaniasis, which are rarely seen in Turkey, has increased.\[[@ref15]\] In addition, the existence in Syria of poliovirus, which has been eradicated from Turkey, and the possibility of it being brought to Turkey by Syrian refugees must not be forgotten.\[[@ref16]\] Vaccination programs are being implemented for Syrian refugee children for diseases that can be prevented by inoculation, such as polio. One study of Syrian refugee children who had settled in Germany revealed that 11% of 488 children had been diagnosed with active tuberculosis and 9% with chronic hepatitis B or C, which are noteworthy figures.\[[@ref17]\] We encountered no record concerning tuberculosis or chronic hepatitis in the children in our study. In the light of previous studies, we must be more on our guard against contagious diseases such as tuberculosis.

Short stature is defined as being two SDs for age and sex or below the third percentile.\[[@ref18]\] Causes such as familial and constitutional factors, nutritional deficiency, chronic systemic diseases, endocrinological disorders, and bone dysplasias must be considered when evaluating short stature. One striking finding of this study concerns short stature. Short stature was present in 33 patients although only 6 (5.8%) patients were diagnosed with growth retardation in the record system. This shows that patients presented due to acute infectious diseases but that growth retardation was overlooked. Chronic malnutrition being identified in 20 of the cases of short stature in this study is particularly significant because chronic malnutrition is a preventable cause. We were unable to draw any conclusions concerning the cause of short stature in eight of the other 13 cases. In addition, it is not always possible to access information that can be of use in evaluating short stature, such as data concerning Syrian refugee children\'s births (such as prematurity and low birth weight), height of parents, children\'s previous anthropometric measurements, previous diseases, and drugs used. Although the data we record onto our file system is useful at repeat examinations in our hospital, recording such data onto a common data bank will greatly facilitate the monitoring of refugee patients.

Anemia being determined in 35 (50%) of the 70 patients undergoing CBC is another particularly striking finding. The most common cause of anemia is iron deficiency. It is also noteworthy that Vitamin B12 deficiency was observed in 5 (14.2%) patients. Both iron deficiency anemia and Vitamin B12 deficiency anemia are preventable causes, and therefore highly important. According to the WHO, the prevalence of anemia in industrialized countries is 39% at age 0--4 and 48.1% at age 0--14.\[[@ref19]\] The most common cause of childhood anemia is iron deficiency.\[[@ref20]\] There are no data in the literature concerning the prevalence of anemia in Syrian refugee children, but the prevalence of anemia determined by us was slightly higher than the WHO figures. We think that "provision of iron support and the prevention of Vitamin B12 deficiency" should be the two principal headings to be considered in health planning involving Syrian refugees.

CONCLUSION {#sec1-5}
==========

Turkey has made considerable efforts to provide free and direct tertiary access to healthcare for Syrian refugee children, most of whom present to pediatricians only when an acute symptom occurs. We recommend that every refugee child should be scanned for malnutrition and anemia and that iron, Vitamin B12 or defined nutritional support should be provided, if required, to preserve the health status of such individuals.
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